Remarks 

Allowed Claim 5 has been deleted, as the subject matter thereof is already set 
forth in Claim 1 from which it depends. Allowed Claim 30 has been cosmetically 
amended merely to correct a clerical or typographical oversight in the use of "with" 
instead of "when". This amendment has affected no narrowing of Claim 30. 

Conclusion 

Claims 1-4 and 6-30 define novel and non-obvious subject matter of the present 
invention. Therefore, an early notice of allowance is earnestly solicited. 

EXPRESS MAIL LABEL NO: 
EL 947 824 605 US 



Respectfully submitted. 



K. Alison de Runtz 
Reg. No. 37.119 
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Appendix I: Amended Claim, In Marked Form 

30. (Amended) The process of Claim 21, wherein the rate of said chemically 
etching increases [with] when low frequency power is increased. 
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ADDendix II: Pendine Claims, Including Any Amendment Herein^ In Clean Form 








1. A process, in integrated circuit production, for filling a gap having an opening 
of initial width ii^he surface of a substrate, comprising: 

first^positing a film in said gap using an HDP CVD process having an 
etch/dep ratiodess than one; 

stoppin^ffldd first depositing before said opening closes; 

chemicallj^ching said film in said gap with a hydrogen-based plasma; 

stopping sai^etching before comers of elements forming said gap are 
exposed; and ^ 

later depositing^ film in said gap. 

2. The process of Claim\l, further comprising applying a high firequency (HF) 
power to bias said substrate. \ 

3. The process of Claim 2, wkerein said etching is without argon. 

4. The process of Claim 1, wherein said substrate is unbiased. 

6. The process of Claim 1, wherein said depositing is performed with a gas 
mixture comprising oxygen and silane. \ 

7. The process of Claim 6, wherein said gas mixture further comprises an inert 
gas. \ 

8. The process of Claim 1, further composing repeating one or more cycles of 
said first depositing and said etching until said gap is filled without leaving a void in said 
gap. \ 

9. The process of Claim 1, wherein said film is undoped silica glass. 
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10. The process of Claim 1, wherein said fihn is doped siHca glass. 

11. The process of Claim 1, wherein said substrate is attached to and heated or 
cooled by a thermally controllable electrostatic chuck. 

12. The process of Claim 11, wherein said electrostatic chuck is resistively 

heated. 

13. The process of Claim 11, wherein said substrate attached to said electrostatic 
chuck is cooled with backside flow of helium. 

14. The process of Claim 1, wherein said chemically etching is in accordance 
with the reaction Si02 + 2H2 SiJU + O2. 

15. The process of Claim 1, wherein energy for said chemically etching is from a 
plasma from the HDP CVD process. 

16. The process of Claim 1, wherein the etch rate for said chemically etching is 
of the order of 1 00 A/min. 

17. The process of Claim 1, wherein the rate of said chemically etching increases 
with low frequency power is increased. 

18. The process of Claim 1, wherein said etching is performed by a non-ftiUy 
directional etching process. 

19. The process of Claim 1, wherein said etching is performed in situ. 

20. The process of Claim 1, wherein said first depositing and said etching are 
performed in a single process chamber. 
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J 21 . A process, in integrated circuit production, for depositing an oxide film to fill 
a gap having an opening of initial width in the surface of a substrate of a less than or 
equal to about 0.13 microns and a depth, wherein the ratio of said depth to said initial 
width defines a high aspect ratio of about 3.5:1 or greater, said process comprising: 

first depositing an oxide film in said gap using an HDP CVD process 
having an etch/dep ratio less than one; 

stopping said first depositing before said opening is closed; 
chemically etching, in situ, said oxide film in said gap with an HDP 
etching process with a hydrogen-based plasma; 

stopping said etching before comers of elements forming said gap are 
exposed; and 

later depositing an oxide film in said gap. 

^ 22. The process of Claim 21, fiirther comprising applying a high firequency (HF) 
power to bias said substrate. 

J 23. The process of Claim 22, wherein said etching is without argon. 

4 24. The process of Claim 21, wherein said substrate is unbiased. 

25. The process of Claim 21, wherein said etching is performed with a non-fiiUy 
directional etch process. 

26. The process of Claim 21, wherein said first depositing and said etching are 
performed in a single process chamber. 

27. The process of Claim 21, wherein said chemically etching is in accordance 
with the reaction SiOa + 2H2 SiH4 + O2. 

28. The process of Claim 21, wherein energy for said chemically etching is fi*om 
a plasma fi-om the HDP CVD process. 
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29. The process of Claim 21, wherein the etch rate for said chemically etching is 
of the order of 100 A/min. 

30. The process of Claim 21, wherein the rate of said chemically etching 
increases when low frequency power is increased. 
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